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65 ГОДИНИ МАШИННО-ТЕХНОЛОГИЧЕН ФАКУЛТЕТ 
 
Уважаеми Дами и Господа, 
Уважаеми Колеги, 
МТФ – с традициите и опита, и със самочувствието на основоположник на 
техническото образование в България, вече 65 години подготвя специалисти в 
областта на машиностроенето и технологиите. От далечната 1945 г., когато е 
обнародван указа (ДВ, бр.248/ 24.10.1945 г.) за създаване на Държавна 
политехника и откриване на Машинен факултет  до сега са подготвени хиляди 
инженерни кадри, създали през годините съвременната българска индустрия и 
намерили професионална реализация както във всички сфери на дейност в 
България, така и в много страни по света. 
МТФ е бил винаги и водещ национален център в областта на научно-
изследователската и приложна дейност. Натрупаният опит и традициите, 
съчетани с развитието на най-високи проектантски и производствени 
технологии, икономическата среда в България и процесите на глобализация, 
позволяват обединяване на усилията на специалисти от различни области и 
страни за постигане на синергиен ефект в обучението и изследователската 
дейност. В последните години, чрез средствата на виртуалното инженерство и 
микро технологиите, създадената изследователска инфраструктура и 
партньорството с водещи университети и компании се постига бързо развитие 
на иновативна среда както за фундаментални изследвания, така и за модерно 
обучение и подпомагане на предприятията за тяхната конкурентоспособност в 
икономиката на знанието. 
Днес с гордост и удовлетворение провеждаме 26-та научна конференция, 
посветена на 65 годишнината на МТФ при ТУ – София и 100 годишнината от 
рождението на акад. Ангел Балевски, стъпили здраво на традициите и гледайки 
уверено към предизвикателствата на бъдещето. 
Предоставените доклади са само част от научните изследвания, 
резултатите и търсенията на преподавателите, научните сътрудници и 
докторантите от катедрите и лабораториите на МТФ и са отражение на 
стремежите, динамиката и нивото на обучението и изследванията на 
Факултета. 
За нас е чест да посрещнем и представим и нашите колеги от 
Университети и научни организации от Германия, Великобритания, Русия, 
Румъния, Гърция, Сърбия, Украйна, Турция и други страни, с които ние 
партнираме и принадлежим към глобалния професионален и академичен свят. 
Благодарим на фирмите и спонсорите, които спомогнаха за 
организирането и провеждането на този научен форум. 
Искрено се надяваме, че тази конференция ще бъде интересна и 
полезна за всички нас. 
Да си пожелаем на добър час и ползотворна работа на XXVI между-
народна научна конференция. 
 
Организационен комитет на конференцията 
 
България, Созопол  
Септември, 2010 г.  
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65 YEARS FACULTY OF MACHINE TECHNOLOGY 
 
Dear Ladies and Gentlemen, 
Dear Colleagues, 
The Faculty of Machine Technology has the traditions and experience, as a 
founder of Bulgarian technical education, almost for 65 years to teach specialists in 
mechanical engineering and production technologies.  From the distant year 1945, 
when the decree was promulgated (SG No.248 / 24.10.1945) for establishing the 
State Polytechnic and the Faculty of Machine Technology, opening till now 
thousands of engineers are educated, that have built during the years the 
contemporary Bulgarian industry and have found their professional realization in all 
fields of activities in Bulgaria as well as in many other countries around the world. 
The Faculty have been always a leading national centre in the field of research and 
applied sciences. The accumulated experience and traditions, coupled with the 
development of the highest development and production technologies, the economic 
environment in Bulgaria and the processes of globalization, allow bringing together 
the efforts of specialists from different fields and countries to achieve a synergy effect 
in education and research. A rapid development of innovative environment for both 
R&D and modern training have been achieved in the recent years, by means of 
virtual engineering and micro technologies, good developed technical infrastructure 
and created partnerships with leading universities and companies. This also supports 
enterprises for their competitiveness in the economy knowledge. 
Today we are proud and pleased to organize the 26th scientific conference 
devoted to 65 years of the Faculty of Machine Technology at Technical University of 
Sofia and 100 Anniversary of Academician Angel Balevski, treading firmly on the 
traditions and looking confidently to the challenges of the future.  
The presented reports are only part of the research activities and results of all 
professors, researchers and PhD students from departments and laboratories of the 
Faculty and reflect its aspirations, the dynamics and level of training and research.  
It is our honor to introduce and welcome our colleagues from Universities and 
scientific research institutes in Germany, Britain, Russia, Romania, Greece, Serbia, 
Ukraine, Turkey and other countries with which we has a good partnership and 
belong to the global academic and professional world.  
We are thankful to the companies and sponsors who helped the organization 
of this scientific forum.  
We sincerely hope that this conference will be interesting and useful for all of 
us.  
Let me wish you a fruitful work and success during the XXVI International 
Scientific Conference. 
 
The Conference Organizing Committee 
 
Bulgaria, Sozopol  
September, 2010 
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ENGINEERING DESIGN METHODS 
 
Georgi TODOROV  Andrijana BOCEVSKA  Todor NESHKOV 
 
Abstract: A related part of the complexity of modern design has been the development of new 
design methods. This paper reviews the field of design methods, describes methods that help to 
stimulate creative design thinking such as brainstorming, synectics and enlarging the search space 
and introduces the most relevant and widely used rational methods that covering the whole design 
process. The eight methods included are: user scenarios, objectives tree, function analysis, 
performance specification, quality function deployment, morphological chart, weighted objectives and 
value engineering.  
Key words: engineering design methods, creative methods, rational methods. 
 
 
1. INTRODUCTION 
 
There is a general concern with trying to improve the efficiency of the design process. In some 
industries there is a pressing need to ensure that the lead-time necessary to design a new product is 
kept to a minimum. In all cases, it is desirable to try to avoid the mistakes and delays that often occur 
in conventional design procedures. One of the most significant aspects of this concern to improve the 
design process has been the development of new design methods. The main intention of these new 
methods is that they attempt to bring rational procedures into the design process.  
The new methods tend to have two principal features in common. One is that they formalize 
certain procedures of design, and the other is that they externalize design thinking. Formalization is a 
common feature of design methods because they attempt to avoid the occurrence of oversights, of 
overlooked factors in the design problem, of the kinds of errors that occur with informal methods. 
Other general aspect of design methods is that they externalize design thinking, i.e. they try to get 
thoughts and thinking processes out of head and into the charts and diagrams that commonly feature 
in design methods. This externalizing is a significant aid when dealing with complex problems, but it is 
also a necessary part of team work, i.e. providing means by which all the members of the team can 
see what is going on and can contribute to the design process.  
Design methods lead to novel design solutions than the informal, internal and often incoherent 
thinking procedures of the conventional design process. Some design methods are, indeed, 
techniques specifically for aiding creative thought. In fact, the general body of design methods can be 
classified into two broad groups: creative methods and rational methods. 
 
2. CREATİVE METHODS 
 
Since creative thinking is an extremely important part of the design process, some design 
methods are devoted to stimulate creativity in design process. The most well-known and practiced 
creative methods are brainstorming, synectics, and enlarging the search space/removing mental 
blocks. 
   
2.1. Brainstorming 
  
The brainstorming method aims to stimulate a group of people to produce many ideas quickly [1]. 
This method increases the quantity of the ideas that it may also foster the quality of the ideas 
generated. This argument is supported by the definition which describes that this method as an activity 
for generating a large number of ideas, most of which will subsequently be discarded [2]. From this 
perspective, it can be concluded that brainstorming method aims to quickly elucidate as much ideas 
as possible to avoid overlooking valuable ones. 
The brainstorming method provides the design process with a variety of perspectives that 
couldnot be gained through conventional methods. This method could be applied simply and directly 
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